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BLENOXA/Vi? 
(bleomycin sulfate for injection, USP): 

Formerly known as: sterile bIeomycin sulfate; USP 

WARNING 

It is recommended that BLENOXANE be administered under the supervision of a 
qualified physician experienced in the use of cancer chemotherapeutic agents. 
Appropriate management of therapy and complications is possible only when 
adequate diagnostic and treatment facilities are readily availabie. 

Pulmonary fibrosis is the most severe toxicity associated with 
BLENOXANE. The most frequent presentation is pneumonitis occasionally 
progressing to pulmonary fibrosis. Its occurrence is higher in elderly patients and in 
those receiving greater than 400 units total dose, but pulmonary toxicity has been 
observed in young patients and those treated with low doses. 

A severe idiosyncratic reaction consisting of hypotension, mental confusion, 
fever, chilis, and wheezing has been reported in approximately 1% of lymphoma 
patients treated with BLENOXANE. 

DESCRIPTION 

BLENOXANE* (bleomycin sulfate for injection, USP) is a mixture of cytotoxic 
glycopeptide antibiotics isolated from a strain of Streptomyces verticillus. It is freely 
soluble in water. 

Note: A unit of bleomycin is equal to the formerly used milligram activity. The 
term milligram activity is a misnomer and was changed to units to be more precise. 
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CLlNlCAL PHARMACOLOGY 

Although the exact mechanism of action of BLENOXANE is unknown, available 
evidence would seem to indicate that the main mode of action is the inhibition of DNA 
synthesis with some evidence of lesser inhibition of RNA and protein synthesis. 

in mice, high concentrations of BLENOXANE are found in the skin, lungs, 
kidneys, peritoneum, and lymphatics. Tumor cells of the skin and lungs have been found 
to have high concentrations of BLENOXANE in contrast to the low concentrations found 
in hematopoietic tissue. The low concentrations of BLENOXANE found in bone marrow 
may be related to high levels of BLENOXANE degradative enzymes found in that tissue. 

In patients with normal renal function, 60% to 70% of an administered dose is 
recovered in the urine as active bleomycin. In patients with a creatinine clearance of 
>35 mL per minute, the serum or plasma terminal elimination half-life of bleomycin is 
approximately 1 I5 minutes In patients with a creatinine clearance of ~35 mL per minute, 
the plasma or serum terminal elimination half-life increases exponentially as the 
creatinine clearance decreases. It was reported that patients with moderately severe renal 
failure excreted less than 20% of the dose in the urine. This result would suggest that 
severe renal impairment could lead to accumulation of the drug in blood. 

Information on the dose proportionaiity of bleomycin is not available. 

When administered intrapleurally for the treatment of malignant pleural effusion, 
BLENOXANE acts as a sclerosing agent 

Following intrapleural administration to a limited number of patients (n=4), the 
resultant bleomycin plasma concentrations suggest a. systemic absorption of 
approximately 45%. 

The safety and efficacy of BLENOXANE 60 units and tetracycline (I gm) as 
treatment for malignant pieural effusion were evaluated in a multicenter, randomized 
trial. Patients were required to have cytologically positive pleural effusion, good 
performance status (0,1,2), lung re-expansion following tube thoracostomy with drainage 
rates of 100 mW4 hr. or less, no prior intrapleural therapy, no prior systemic 
BLENOXANE therapy, no chest irradiation and no recent change in systemic therapy. 
Overall survival did not differ between the BLENOXANE 60 units (n=44) and 
tetracycline (n=41) groups Of patients evaluated within 30 days of instillation, the 
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recurrence rate was 36% (1 O/28) with BLENOXANE and 67% (18/27) with tetracycline 
(p=O.O23). Toxicity was similar between groups. 

INDICATIONS AND USAGE 

BLENOXANE should be considered a palliative treatment- It has been shown to be 
useful in the management of the following neoplasms either as a single agent or in proven 
combinations with other approved chemotherapeutic agents: 

Squamous Cell Carcinoma 

Head and neck (including mouth, tongue, tonsil, nasopharynx, oropharynx, sinus, palate, 
lip, buccal mucosa, gingivae, epiglottis, skin, larynx), penis, cervix, and vulva. The 
response to BLENOXANE is poorer in patients with previously irradiated head and neck 
cancer. 

Lymphomas 

Hodgkin’s disease, non-Hodgkin’s tymphoma. 

Testicular Carcinoma 

Embryonal cell, choriocarcinoma, and teratocarcinoma. 

BLENOXANE has also been shown to be useful in the management of: 

Malignant Pleural Effusion 

BLENOXANE is effective as a sclerosing agent for the treatment of malignant pleural 
effusion and prevention of recurrent pleural effusions. 

CONTRAINDJCATJONS 

BLENOXANE is contraindicated in patients who have demonstrated a hypersensitive or 
an idiosyncratic reaction to it. 
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WARNINGS 

Patients receiving BLENOXANE must be observed carefully and frequently during and 
after therapy. It should be used with extreme caution in patients with significant 
impairment of renal function or compromised pulmonary function. 

Pulmonary toxicities occur in IO% of treated patie& In approximately I%, the 
nonspecific pneumonitis induced by BLENOXANE progresses to pulmonary fibrosis, 
and death, Although this is age and dose related, the toxicity is unpredictable. Frequent 
roentgenograms are recommended (see ADVERSE REACTiONS: Pulmonary section). 

A severe idiosyncratic reaction (similar to anaphylaxis) consisting of hypotension, 
mental confusion, fever, chills, and wheezing has been reported in approximately 1% of 
lymphoma patients treated with BLENOXANE. Since these reactions usually occur after 
the first or second dose, careti monitoring is essential after these doses (see ADVERSE 
REACTIONS: Idiosyncratic Reactions section}. 

Renal or hepatic toxicity, beginning as a deterioration in renal or liver function 
tests, have been reported, infrequently. These toxicities may occur, however, at any time 
after initiation of therapy. 

Usage in Pregnancy 

Pregnancy Category D 

BLENOXANE can cause fetal harm when administered to a pregnant woman. It has been 
shown to be teratogenic in rats. Administration of intraperitoneal doses of 1.5 mgikglday 
to rats (about 1.6 times the recommended human dose on a unit/m2 basis) on days G-15 
of gestation caused skeletal malformations, shortened innominate artery and hydroureter. 
BLENOXANE is abortifacient but not teratogenic in rabbits, at i.v. doses of 1.2 
mg/kg/day (about 2.4 times the recommended human dose on a unit/m’ basis) given on 
gestation days 6-I 8. 

There have been no studies in pregnant women. If BLENOXANE is used during 
pregnancy, or if the patient becomes pregnant while receiving this drug, the patient 
should be apprised of the potential hazard to the fetus. Women of childbearing potential 
should be advised to avoid becoming pregnant during therapy with BLENOXANE- 
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PRECAUTIONS 

Bleomycin clearance may be reduced in patients with impaired renal function- No 
guidelines have been established for dose adjustments, but bleomycin should be used 
with extreme caution in patients with significant renal impairment. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility 

The carcinogenic potential of BLENOXANE in humans is unknown. A study in 
F344-type male rats demonstrated an increased incidence of nodular hyperplasia after 
induced lung carcinogenesis by nitrosamines, followed by treatment with bleomycin. In 
another study where the drug was administered to rats by subcutaneous injection at 0.35 
mg/kg weekly (3.82 units/m’ weekly or about 30% at the recommended human dose), 
necropsy fmdings incIuded dose related injection site fibrosarcomas as well as various 
renal tumors. Bleomycin has been shown to be mutagenic both in vitro and in vim. The 
effects of bleomycin on fertility have not been studied. 

Pregnancy 

Pregnancy Category D (see WARNINGS section). 

Nursing Mothers 

It is not known whether the drug is excreted in human milk. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in 
nursing infants, it is recommended that nursing be discontinued by women receiving 
BLENOXANE therapy. 

Pediatric Use 

Safety and effectiveness of BLENOXANE in pediatric patients have not been 
established. 



Geriatric Use 

In dinical trials, pulmonary toxicity was more common in patients older than 70 years 
than in younger patients (see BOX WARNING, WARNINGS, and ADVERSE 
REACTIONS: Pulmonary). Other reported clinical experience has not identified other 
differences in responses between elderly and younger patients, but greater sensitivity of 
some older individuals cannot be ruled out. 

Bleomycin is known to be substantially excreted by the kidney, and the risk of 
toxic reactions to this drug may be greater in patients with impaired renal function 
Because elderly patients are more likely to have decreased renal function, care should be 
taken in dose selection, and it may be useful to monitor renal function- 

ADVERSE REACTIONS 

Pulmonary 

This is potentially the most serious side effect, occurring in approximately 10% of treated 
patients. The most frequent presentation is pneumonitis occasionally progressing to 
pulmonary fibrosis. Approximately 1% of patients treated have died of pulmonary 
fibrosis. Pulmonary toxicity is both dose and age related, being more common in patients 
over 70 years of age and in those receiving over 400 units total dose. This toxicity, 
however, is unpredictable and has been seen occasionally in young patients receiving low 
doses Some published reports have suggested that the risk of pulmonary toxicity may be 
increased when bleomycin is used in combination with G-CSF (filgrastim) or other 
cytokines. However, randomized clinical studies completed to date have not 
demonstrated an increased risk of pulmonary complications in patients treated with 
bleomycin and G-CSF. 

Because of lack of specificity of the clinical syndrome, the identification of 
patients with pulmonary toxicity due to BLENOXANE (bleomycin sulfate for injection, 
USP) has been extremely difficuh. The earliest symptom associated with BLENOXANE 
pulmonary toxicity is dyspnea. The earliest sign is fine rales. 

Radiographically, BLENOXANE-induced pneumonitis produces nonspecific 
patchy opacities, usuahy of the lower lung fields. The most common changes in 

. pulmonary function tests are a decrease in total lung volume and a decrease in vital 

-6- 



capacity. However, these changes are not predictive of the development of pulmonary 
fibrosis. 

The microscopic tissue changes due to BLENOXANE toxicity include 
bronchiolar squamous metaplasia, reactive macrophages, atypical alveolar epithefial 
cells, fibrinous edema, and interstitial fibrosis. The acute stage may involve capillary 
changes and subsequent fibrinous exudation into aiveoh producing a change similar to 
hyaline membrane formation and progressing to a diffuse interstitial fibrosis resembling 
the Hamman-Rich syndrome. These microscopic fmdings are nonspecific; eg, similar 
changes are seen in radiation pneumonitis and pneumocystic pneumonitis. 

To monitor the onset of pulmonary toxicity, roentgenograms of the chest should 
be taken every 1 to 2 weeks (see WARNINGS section). If pulmonary changes are noted, 
treatment should be discontinued until it can be determined if they are drug related. 
Recent studies have suggested that sequential measurement of the pulmonary diffusion 
capacity for carbon monoxide (DLco) during treatment with BLENOXANE may be an 

indicator of subclinical pulmonary toxicity. It is recommended that the DLco be 
monitored monthly if it is to be employed to detect pulmonary toxicities, and thus the 
drug should be discontinued when the DLco falls below 30% to 35% of the pretreatment 
value. 

Because of bleomycin’s sensitization of lung tissue, patients who have received 
bleomycin are at greater risk of deveIoping pulmonary toxicity when oxygen is 
administered in surgery. While long exposure to very high oxygen concentrations is a 
known cause of lung damage, after bleomycin administration, lung damage can occur at 
lower concentrations that are usually considered safe. Suggested preventive measures are: 

I. Maintain FIOZ at concentrations approximating that of room air (25%) during surgery 
and the postoperative period. 

2. Monitor carefully fluid replacement, focusing more on colloid administration rather 
than crystalloid. 

Sudden onset of an acute chest pain syndrome suggestive of pleuropericarditis has 
been rarely reported during BLENOXANE infusions- Although each patient must be 
individually evaluated, further courses of BLENOXANE do not appear to be 
contraindicated. 
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Pulmonary adverse events which may be related to the intrapleural administration of 
BLENOXANE have been reported only rarely. 

Idiosyncratic Reactions 

In approximately 1% of the lymphoma patients treated with BLENOXANE (bleomycm 
sulfate for injection, USP), an idiosyncratic reaction, similar to anaphylaxis clinically, has 
been reported. The reaction may be immediate or delayed for several hours, and usually 
occurs after the first or second dose (see WARNINGS section). It consists of 
hypotension, mental confusion, fever, chills, and wheezing. Treatment is symptomatic 
including volume expansion, pressor agents, antihistamines, and corticosteroids. 

Integument and Mucous Membranes 

These are the most frequent side effects, being reported in approximately 50% of treated 
patients. These consist of erythema, rash, striae, vesicufation, hyperpigmentation, and 
tenderness of the skin. Hyperkeratosis, nail changes, alopecia, pruritus, and stomatitis 
have also been reported. It was necessary to discontinue BLENOXANE therapy in 2% of 
treated patients because of these toxicities 

Scleroderma-like skin changes have also been reported as part of postmarketing 
surveillance. 

Skin toxicity is a relatively late manifestation usually developing in the 2nd and 
3rd week of treatment after 150 to 200 units of BLENOXANE have been administered 
and appears to be related to the cumulative dose. 

intrapleural administration of BLENOXANE has occasionally been associated 
with local pain. Hypotension possibly requiring symptomatic treatment has been reported 
infrequently. Death has been very rarely reported in association with BLENOXANE 
pleurodesis in these very seriously ill patients. 

Other 

Vascular toxicities coincident with the use of BLENOXANE in combination with other 
antineoplastic agents have been reported rarely. The events are clinically heterogeneous 
and may include myocardial infarction, cerebravascular accident, thrombotic 
microangiopathy (BUS) or cerebral arteritis. Various mechanisms have been proposed 
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for these vascular complications. There are also reports of Raynaud’s phenomenon 
occurring in patients treated with BLENOXANE in combination with vinblastine with or 
without cisplatin or, in a few cases, with BLENOXANE as a single agent. It is currently 
unknown if the cause of Raynaud’s phenomenon in these cases is the disease, underlying 
vascular compromise, BLENOXANE, vinblastine, hypomagnesemia, or a combination of 
any of these factors. 

Fever, chills, and vomiting were frequently reported side effects. Anorexia and 
weight loss are common and may persist long after termination of this medication- Pain at 
tumor site, phlebitis, and other local reactions were reported infrequently. 

Malaise was also reported as part of postmarketing surveillance. 

DOSAGE AND ADMlNlSTFtATlON 

Because of the possibility of an anaphylactoid reaction, Iymphoma patients should 
be treated with 2 units or less for the first two doses. If no acute reaction occurs, 
then the regular dosage schedule may be followed, 

The following dose schedule is recommended: Squamous cell carcinoma, non- 
n 

Hodgkin’s lymphoma, testicular carcinoma-O.25 to 0.50 units/kg (10 to 20 units/m’) 
given intravenously, intramuscularly, or subcutaneously weekly or twice weekly. 

Hodgkin’s Disease-O.25 to 0.50 units/kg (IO to 20 units/m’) given 
intravenously, intramuscularly, or subcutaneously weekly or twice weekly. After a 50% 
response, a maintenance dose of 1 unit daily or 5 units weekly intravenously or 
intramuscularly should be given. 

Pulmonary toxicity of BLENOXANE appears to be dose related with a striking 
increase when the total dose is over 400 units. Total doses over 400 units should be given 
with great caution. 

Note: When BLENOXANE (bieomycin sulfate for injection, USP), is used in 
combination with other antineoplastic agents, pulmonary toxicities may occur at 
lower doses. 

improvement of Hodgkin’s disease and testicular tumors is prompt and noted 
within 2 weeks. If no improvement is seen by this time, improvement is unlikely. 
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Squamous ceil cancers respond more slowly, sometimes requiring as long as 3 weeks 
before any improvement is noted. 

Malignant Pleural Ef5rsion-60 units administered as a single dose bolus 
intrapleural injection (see ADMINISTRATION: lntrapieurat section). 

Administration 

BLENOXANE may be given by the intramuscular, intravenous, subcutaneous or 
intrapleural routes. 

intramuscular or Subcutaneous 

The BLENOXANE 15 units vial should be reconstituted with 1 to 5 mL of Sterile Water 
for Injection, USP, Sodium Chloride for Injection, O-9%, USP, or Sterile Bacteriostatic 
Water for Injection, USP. The BLENOXAIJE 30 units vial shouId be reconstituted with 2 
to 10 mL of the above diluents. 

lntravenous 

The contents of the 15 units or 30 units vial should be dissolved in 5 mL or 10 mL, 
respectively of Sodium Chloride for Injection, O-9%, USP and administered slowly over a 
period of 10 minutes. 

lntrapleural 

60 units of BLENOXANE is dissolved in 50-100 mL sodium chloride injection O-9%, 
and administered through a thoracostomy tube following drainage of excess pleural fluid 
and confirmation of complete lung expansion The literature suggests that successful 
pleurodesis is, in part, dependent upon complete drainage of the pleural fluid and 
reestablishment of negative intrapleural pressure prior to instillation of a sclerosing agent. 
Therefore, the amount of drainage from the chest tube should be as minimal as possible 
prior to instillation of BLENOXANE. Although there is no conclusive evidence to 
support this contention, it is generally accepted that chest tube drainage should be less 
than 100 mL in a 24 hour period prior to sclerosis. However, BLENOXANE instillation 
may be appropriate when drainage is between 100-300 mL under clinical conditions that 
necessitate sclerosis therapy. The thoracostomy tube is clamped after BLENOXANE 
instillation The patient is moved from the supine to the left and right lateral positions 
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several times during the next four hours. The clamp is then removed and suction 
reestablished. The amount of time the chest tube remains in place following sclerosis is 
dictated by the clinical situation. 

The intrapleurai injection of topical anesthetics or systemic narcotic analgesia is 
generally not required. 

Parenteral drug products should be inspected visually for particulate matter and 
discoloration prior to administration, whenever solution and container permit. 

HOW SUPPLJED 

BLENOXANE@ (bleomycin sulfate for injection, USP) is available as foIIows: 

NDC 0015-30 10-20, X5 units per vial as bleomycin sulfate for injection, USP. 

. NDC 00 153063-01,30 units per vial as bleomycin sulfate for injection, USP. 

Stability 

The sterile powder is stable under refrigeration 2” C (36” F) to 8” C (46” F) and should 
not be used after the expiration date is reached. 

BLENOXANE should not be reconstituted or diluted with T&W or other dextrose 

containing diluents. When reconstituted in D5W and analyzed by HPLC, BLENOXANE 

demonstrates a loss of A2 and B2 potency that does not occur when BLENOXANE is 
reconstituted in 0.9% Sodium Chloride+ 

BLENOXANE is stable for 24 hours at room temperature in Sodium Chloride. 

Procedures for proper handling and disposal of anticancer drugs should be 
considered. Several guidelines on this subject have been published-t-’ There is no general 
agreement that ail of the procedures recommended in the guidelines are necessary or 
appropriate. 

-ii- 



REFERENCES 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Recommendations for the Safe Handling of Parentera Antineoplastic Drugs. NLH 
Publication No. 83-2621. For sale by the Superintendent of Documents, US 
Government Printing Office, Washington, DC 20402. 

AMA Council Report. Guidehnes for Handling Parenteral Antineoplastics. JIMA, 
1985; 253(11):1590-1592. 

National Study Commission on Cytotoxic Exposure-Recommendations for 
Handling Cytotoxic Agents. Available from Louis P. Jeffrey, ScD, Chairman, 
National Study Commission on Cytotoxic Exposure, Massachusetts College of 
Pharmacy and Allied Health Sciences, 179 Longwood Avenue, Boston, 
Massachusetts 02 I 15. 

Clinical Oncological Society of Australia: Guidelines and Recommendations for Safe 
Handling of Antineoplastic Agents. h4ed J Australia 1983; 1:426-428. 

Jones RB, et al: Safe handling of chemotherapeutic agents: A report from the Mount 
Sinai Medical Center. CA-A Cancer Journal for Clinicians 1983; (SeptIOct) 2.58-263. 

American Society of Hospital Pharmacists Technical Assistance Bulletin on Handling 
Cytotoxic and Hazardous Drugs Am J Hasp Pharm 1990 ;4’?: 1033- 1049. 

Controlling Occupational Exposure to Hazardous Drugs. (OSHA WORK PRACTICE 
GUIDELINES). Am J Health-Syst Pharm 1996; 53: 1669- 1685. 

Manufactured by Nippon Kayak-u Co., Ltd. Tokyo, Japan 

Distributed by: 

- 12- 



Revised 

- 13 - 



DOXORUBICJN 



Doxorubicin PI May 8,2VV3 

1 
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1. Severe local tissue necrosis will occur if there is extravasation during administration (see 

DOSAGE AND ADMlNISTRATION). Doxorubicin must not be given by the intramuscular 

or subcutaneous route. 

2. Myocardial toxicity manifested in its most severe form by potentially fatal congestive 

heart failure may occur either during therapy or months to years after termination of therapy. 

The probability of developing impaired myocardial function based on a combined index of 

signs, symptoms and decline in left ventricular ejection fraction (LVEF) is estimated to be 1 

to 2% at a total cumulative dose of 300 mg/m2 of doxorubicin, 3 to 5% at a dose of 400 

mg/m’, 5 to 8% at 450 mg/m2 and 6 to 20% at 500 mg/m2. The risk of developing CI-IF 

increases rapidly with increasing total cumulative doses of doxorubicin in excess of 400 

mg/m2. Risk factors (active or dormant cardiovascular disease, prior or concomitant 

radiotherapy to the mediastinaVpericardia1 area, previous therapy with other anthracyclines 

or anthracenediones, concomitant use of other cardiotoxic drugs) may increase the risk of 

cardiac toxicity. Cardiac toxicity with doxorubicin may occur at lower cumulative doses 

whether or not cardiac risk factors are present. Pediatric patients are at increased risk for 

developing delayed cardiotoxicity. 

3. Secondary acute myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) has 

been reported in patients treated with anthracyclines, including doxorubicin (see ADVERSE 

REACTIONS). The occurrence of refractory secondary AML or MDS is more common 

when anthracycbnes are given in combination with DNA-damaging anti-neoplastic agents or 

radiotherapy, when patients have been heavily pretreated with cytotoxic drugs, or when doses 

of anthracyclines have been escalated. The rate of developing secondary AML or MDS has 

I 



Doxorubicio Pi May a,2003 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

5.5 

56 

57 

5% 

59 

60 

61 

62 

63 

64 

been estimated in an analysis of 8563 patients with early breast cancer treated in 6 studies 

conducted by the National Surgical Adjuvant Breast and Bowel Project (NSABP), including 

NSABP B- 15. Patients in these studies received standard doses of doxorubicm and standard 

or escatated doses of cyclophosphamide (AC) adjuvant chemotherapy and were followed for 

6 l,8 10 patient years Among 4483 such patients who received conventional doses of AC, 11 

cases of AML or M IX were identified, for an incidence of 0.32 cases per 1000 patient years 

(95% Cf 0.16-0.57) and a cumulative incidence at 5 years of 0.2 1% (95% CI O. l l-.41%). ln 

another analysis of 1474 patients with breast cancer who received adjuvant treatment with 

doxorubicin-containmg regimens in clinical trials conducted at University of Texas M .D. 

Anderson Cancer Center, the incidence was estimated at 1.5% at 10 years. In both 

experiences, patients who received regimens with higher cyclophosphamide dosages, who 

received radiotherapy, or who were aged 50 or older had an increased risk of secondary AML 

or MDS. Pediatric patients are also at risk of deveIoping secondary AML. 

4. Dosage should be reduced in patients with impaired hepatic function 

5. Severe myelosuppression may occur. 

6. Doxorubicin should be administered only under the supervision of a physician who is 

experienced in the use of cancer chemotherapeutic agents. 

DESCRIPTION 

Doxorubicin is a cytotoxic anthracycline antibiotic isolated from cultures of Sfrep&myces 

peucetius var. caesius. Doxorubicin consists of a naphthacenequinone nucleus linked through 

a glycosidic bond at ring atom 7 to an ammo sugar, daunosamine. Chemically, doxorubicin 

hydrochloride is: 5,12-Naphthacenedione, IO-[(3-amino-2,3,6-trideoxy-a-l-lyxo- 

hexopyranosyl)oxyJ-7,8,9,10-tetrahydrod$, 11 -trihydroxy-8-(hydroxylacetyl)- i -methoxy-, 

hydrochloride (SS-cis)-. The structural formula is as folIows: 

[ INSERT STRUCTURE] 

Doxorubicin binds to nucleic acids, presumably by specific intercalation of the planar 

anthracycline nucleus with the DNA double helix. The anthracycline ring is lipophilic, but 

the saturated end of the ring system contains abundant hydroxyl groups adjacent to the ammo 
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sugar, producing a hydrophilic center. The molecule is amphoteric, containing acidic 

functions in the ring phenolic groups and a basic function in the sugar amino group. It binds 

to cell membranes as well as plasma proteins. 

Doxotubicin Hydrochloride for injection, USP, is a sterile red-orange lyophilized powder. 

Doxorubicin Hydrochloride Injection, USP, is a sterile parenteral, isotonic solution- 

CLLNICAL P HARMACOLOGY 

The cytotoxic effect ofdoxorubicin on malignant cells and its toxic effects on various organs 

are thought to be related to nucleotide base intercalation and cell membrane lipid binding 

activities of doxorubicin. Intercalation inhibits nucleotide replication and action of DNA and 

RNA polymerases. The interaction of doxorubicin with topoisomerase II to form DNA- 

cleavable complexes appears to be an important mechanism of doxorubicin cytocidal 

activity. 

Doxorubicin cellular membrane binding may affect a variety of cellular functions. 

Enzymatic electron reduction of doxontbicin by a variety of oxidases, reductases and 

dehydrogenases generates highly reactive species including the hydroxyl bee radical OH*. 

Free radical formation has been implicated in doxorubicin cardiotoxicity by means of Cu (II) 

and Fe (III) reduction at the cellular level. 

Cells treated with doxorubicin have been shown to manifest the characteristic morphologic 

changes associated with apoptosis or programmed cell death. Doxorubicin-induced 

apoptosis may be an integral component of the cellular mechanism of action relating to 

therapeutic effects, toxicities, or both. 

Animal studies have shown activity in a spectrum of experimental tumors, 

immunosuppression, carcinogenic properties in rodents, induction of a variety of toxic 

effects, including deIayed and progressive cardiac toxicity, myelosuppression in all species 

and atrophy to testes in rats and dogs. 
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Pharmacokinetics 

Pharmacokinetic studies, determined in patients with various types of tumors undergoing 

either single or multi-agent therapy have shown that doxorubicin follows a multiphasic 

disposition after intravenous injection. In four patients, doxorubicin has demonstrated dose- 

independent pharmacokinetics in the dose range of 30 to 70 mg/m*. 

Distribution. The initial distribution half-life of approximately 5 minutes suggests rapid 

tissue uptake of doxorubicin, while its slow elimination from tissues is reflected by a 

terminal half-life of 20 to 48 hours. Steady-state distribution volume ranges from 809 to 

12 14 L/m* and is indicative of extensive drug uptake into tissues. Binding of doxorubicin 

and its major metabolite, doxorubicinol, to plasma proteins is about 74 to 76% and is 

independent of plasma concentration of doxorubicin up to 1. I &nL. 

Doxorubicin was excreted in the milk of one lactating patient, with peak milk concentration 

at 24 hours after treatment being approximately 4.4-fold greater than the corresponding 

plasma concentration. Doxorubicin was detectable in the milk up to 72 hours after therapy 

with 70 mg/m2 of doxorubicin given as a 1.5minute intravenous infusion and 100 mg/m* of 

cisplatin as a 26-hour intravenous infusion. The peak concentration of doxorubicinol in milk 

at 24 hours was O-1 1 pg/mL and AUC up to 24 hours was 9.0 jq$/mL while the AUC for 

doxorubicin was 5.4 ~g.h/mL. 

Doxorubicin does not cross the blood brain barrier. 

Metabolism. Enzymatic reduction at the 7 position and cleavage of the daunosamine sugar 

yields aglycones which are accompanied by free radical formation, the local production of 

which may contribute to the cardiotoxic activity of doxorubicin. Disposition of doxorubicinol 

(DOX-OL) in patients is formation rate limited, with the terminal half-life of DOX-OL being 

similar to doxorubicin. The relative exposure of DOX-OL, i.e., the ratio between the ALJC of 

DOX-OL and the AUC of doxorubicin, compared to doxorubicin ranges between 0.4 and 0.6. 
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Excretion. Plasma clearance is in the range 324 to 809 mL/min/m* and is predominately by 

metabolism and biliary excretion Approximately 40% of the dose appears in the bile in 5 

days, while only 5 to 12% of the drug and its metabolites appear in the urine during the same 

time period. in urine, <3% of the dose was recovered as DOX-OL over 7 days. 

Systemic clearance of doxorubicin is significantly reduced in obese women with ideal body 

weight greater than 130%. There was a significant reduction in clearance without any 

change in volume of distribution in obese patients when compared with normal patients with 

less than 115% ideal body weight. 

Pharmacokinetics in Special Populations 

Pediatric. Following administration of 10 to 75-mg/m* doses of doxorubicin to 60 children 

and adolescents ranging from 2 months to 20 years of age, doxorubicin clearance averaged 

1443 f 114 ml/n&/m* . Further anafysis demonstrated that clearance in 52 children greater 

than 2 years of age (1540 mL/min/m*) was increased compared with adults. However, 

clearance in infants younger than 2 years of age (8 13 mL/min/m*) was decreased compared 

with older children and approached the range of clearance values determined in ad&s. 

Geriatric. While the pharmacokinetics of elderly subjects (=65 years of age) have been 

evaluated, no dosage adjustment is recommended based on age. (See PRECAUTIONS, 

Geriatric Use.) 

Gender. A published clinical study involving 6 men and 2 1 women with no prior 

anthracychne therapy reported a significantly higher median doxotubicin clearance in the 

men compared to the women (I 088 mL/min/mz versus 433 mL/min/m*). However, the 

terminal half-life of doxorubicin was longer in men compared to the women (54 versus 35 

hours). ‘. 

Race. The influence of race on the pharmacokinetics of doxorubicin has not been evaluated. 

Kepatic Impairment. The clearance of doxotubicin and doxorubicinol was reduced in patients 

with impaired hepatic function (see DOSAGE & ADMINiSTR4TION). 

Rend Impairment. The influence of renal fimction on the pharmacokinetics of doxorubicin 

has not been evaluated. 
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CLINICAL STUDIES 

The effectiveness of doxorubicin-containing regimens in the adjuvant therapy of early breast 

cancer has primarily been established based on data collected in a meta-analysis published in 

1998 by the EarIy Breast Cancer Trialists Collaborative Group (EBCTCG). The EBCTCG 

obtains primary data on a11 relevant studies, both published and unpublished, for early stage 

breast cancer and regularly updates these analyses. The principal endpoints for the adjuvant 

chemotherapy trials were disease-Eree survival (DFS) and overall survival (OS). The meta- 

analyses allowed comparisons of cydophosphamide, methotrexate, and Mluorouracil (Ch4F) 

to no chemotherapy (19 trials including 7523 patients) and comparisons of doxorubicin- 

containing regimens with Ch4F as an active control (6 trials including 35 10 patients)- The 

pooled estimates of DFS and OS from these trials were used to calculate the effect of CMF 

reIative to no therapy- The hazard ratio for DFS for CMF compared to no chemotherapy was 

0.76 (9.5% CI 0.7 l-0.82) and for OS was 0.86 (95% CI 0.80-0.93). Based on a conservative 

estimate of CMF effect (lower 2-sided 95% confidence limit of hazard ratio) and 75% 

retention of CMF effect on DFS, it was determined that the doxorubicin containing-regimens 

would be considered as non-inferior to CM.F if the upper 2-sided 95% confidence limit of the 

hazard ratio was less than 1.06, i.e. not more than 6% worse than CMF. A  similar calculation 

for OS would require a non-inferiority margin of 1.02. 

Six randomized trials in the EBCTCG me&analysis compared doxorubicin-containing 

regimens to CMF. A  total of 35 10 women with eariy breast cancer involving axillary lymph 

nodes were evaluated; approximately 70% were premenopausal and 30% were 

postmenopausal. At the time of the meta-analysis, 1745 first recurrences and 1348 deaths 

183 had occurred. Analyses demonstrated that doxorubicin-containing regimens retained at least 

184 75% of the historical CMF adjuvant effect on DFS and are effective. The hazard ratio for 

185 DFS (dox:CMF) was 0.91 (95% CI O-82-1.01) and for OS was 0.91 (95% Cl 0.81-1.03). 

186 Results of these analyses for both DFS and OS are provided in Table 1 and Figures 1 and 2. 

187 
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Table 1, Summary of Randomized Trials Comparing Doxorubicin-Coataining Regimens 
Versus CMF in EBCTCG Meta-Analysis 

1 
Dorombicin-Cootaioiq 

Study Regimeos YS CMF 

(starting year) 1 Regimeos 

I 

No. of Cycles 1 No. of Patient! 

1 

HR (9 %  c9 

DFS OS 

NSABP B-15 
(1984) 

SECSG 2 
(1976) 

ONCOFRANCE 
(1978) 

SE Sweden BCG A 
(1980) 

NSABC Israel BrO283 
(1983) 

Aastriaa BCSG 3 
(1984) 

AC 4 

CMF 6 

FAC 6 

CMF 6 

FACV I2 

CMF 12 

AC 6 

CMF 6 

AW 4 
CMF 6 

CM-F 6 

CMFVA 6 

Ch4.F 8 

Abbreviations: DFS = disease 6ee survival; OS = overall survival; AC = doxo@ 

I Doxorabicia-Coataiaiag Regimens 
Combined Studies 

I CMF 

1562’ 

776 

260 

268 

138 

I13 

21 

22 

55 

50 

121 

124 

2157 

1353 

0.93 (0.82-I .06) 0.97 (0.83-1.12) 

0.86 (0.66-1.13) 

0.71 (0.49-l .03) 

0.59 (022-1.61) 3.53 (0.21-1.37) 

0.91 (0.53-1.57) 

1.07 (0.73-1.55) 

D-91 (0.82-1.01) 

. _. _ 

0.93 (0.69-1.26) 

0.65 (O-44-0.96) 

I.88 (0.47-I .63) 

I.93 (0.64-1.35) 

1.91(0.81-1.03) 

. an, cyclophosphamtde; 
AVbCMF = doxorubicia, viablastine, cyciophosphamide, methotrexate, 5-fluoroumcil; CMF = cyclophosphamide, 
methotrexate, 5-fluorouracil; CMFVA = cyclophosphamide, methotrexate, S-tluorouracil, vincristine. doxorabicin; 
FAC = 5-fluorouracil, doxorubicin, cyclophosphamide, FACV = S-fluoroutacil, doxorubicia, cyclophosphtide, 
via&tine; HR = hazard ratio; CI = co&ieace interval 
* Includes pooled data &om patients who received either AC alone for 4 cycles, or who were treated with AC for 4 
cycles followed by 3 cycles of CMF. 
t Patients received alternating cycles of AVb aad CMF. 

188 

189 
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Figure 1. Meta-analysis of Disease-Free Survival 
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Figure 2. Meta-analysis of Overall Survival 
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W ith respect to DFS, 2 of6 studies (NSABP B-15 and ONCOFRANCE) met the non- 

inferiority standard individually and with respect to OS, 1 study met the non-inferiority 

margin individually (ONCOFRANCE). The largest of the 6 studies in the EBCTCG meta- 

analysis, a randomized, open-label, multicenter trial (NSABP B-15) was conducted in 

approximately 2300 women (80% premenopausal; 20% postmenopausal) with early breast 

cancer involving axillary lymph nodes. In this trial, 6 cycles of conventional CMF was 

compared to 4 cycles of doxorubicin and cyclophosphamide (AC) and 4 cycles of AC 

followed by 3 cycles of CM. No statistically significant differences in terms of DFS or OS 

were observed. (See Table 1). 

INDICATIONS AND USAGE 

Doxorubicin has been used successfully to produce regression in disseminated neoplastic 

conditions such as acute lymphoblastic leukemia, acute myeloblastic leukemia, W ilms’ 

tumor, neuroblastoma, soft tissue and bone sarcomas, breast carcinoma, ovarian carcinoma, 

transitional cell bladder carcinoma, thyroid carcinoma, gastric carcinoma, Hodgkin’s disease, 
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malignant lymphoma and bronchogenic carcinoma in which the small celf histologic type is 

the most responsive compared to other celI types. 

Doxorubicin is also indicated for use as a component of adjuvant therapy in women with 

evidence of axillary lymph node involvement following resection of primary breast cancer. 

CONTRAINDICATIONS 

Patients should not be treated with doxorubicin if they have any of the following conditions: 

baseline neutrophil count 4500 cellsknm3; severe hepatic impairment; recent myocardial 

infarction; severe myocardial insufftciency; severe arrhythmias; previous treatment with 

complete cumulative doses of doxorubicin, daunorubicin, idarubicin, and/or other 

anthracyclines and anthracenediones; or hypersensitivity to doxorubicin, any of its 

excipients, or other anthracyclines or anthracenediones. [See WAJXNINGS and DOSAGE 

AND ADMINISTRATION1 

WARNINGS 

General 

Doxorubicin should be administered only under the supervision of qualified physicians 

experienced in the use of cytotoxic therapy. Patients should recover from acute toxicities of 

prior cytotoxic treatment (such as stomatitis, neutropenia, thrombocytopenia, and generalized 

infections) before beginning treatment with doxorubicin. Also, initial treatment with 

doxorubicin should be preceded by a careful baseline assessment of blood counts; serum 

levels of total bilirubin, AST, and creatinine; and cardiac function as measured by left 

ventricular ejection function (LVEF). Patients should be carefully monitored during 

treatment for possible clinical complications due to myelosuppression. Supportive care may 

be necessary for the treatment of severe neutropenia and severe infectious complications- 

Monitoring for potential cardiotoxicity is also important, especially with greater cumulative 

exposure to doxotubicin. Doxorubicin may potentiate the toxicity of other anticancer 

therapies (see PRECAUTIONS, Drug Interactions). 

245 
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Cardiac Function 

Cardiotoxicity is a known risk of anthracycline treatment. Anthracycline-induced 

cardiotoxicity may be manifested by early (or acute) or late (delayed) events- 

Early cardiotoxicity of doxorubicin consists mainly of sinus tachycardia and/or 

electrocardiogram (ECG) abnormalities such as non-specific ST-T wave changes. 

Tachyarrhythmias, including premature ventricular contractions and ventricular tachycardia, 

bradycardia, as well as atrioventricular and bundle-branch block have also been reported. 

These effects do not usually predict subsequent development of deiayed cardiotoxicity, are 

rarely of chnical importance, and are generally not considered an indication for the 

suspension of doxorubicin treatment. 

Delayed cardiotoxicity usually develops late in the course of therapy with doxorubicin or 

within 2 to 3 months after treatment termination, but later events, several months to years 

after completion of treatment, have also been reported. Delayed cardiomyopathy is 

manifested by a reduction in LVEF. and/or signs and symptoms of congestive heart failure 

(CHF) such as tachycardia, dyspnea, pulmonary edema, dependent edema, cardiomegaly and 

hepatomegaly, oliguria, ascites, pleural effusion, and gallop rhythm. Subacute effects such 

as pericarditis/myocarditis have atso been reported. Life-threatening CHF is the most severe 

form of anthracychne-induced cardiomyopathy and represents the cumulative dose-limiting 

toxicity of the drug. 

The probability of deveIoping impaired myocardial function, based on a combined index of 

signs, symptoms and decline in left ventricular ejection fraction (LVEF) is estimated to be 1 

to 2% at a total cumulative dose of 300 mg/m2 of doxorubicin, 3 to 5% at a dose of 400 

mg/m*, 5 to 8% at a dose of 450 mg/m* and 6 to 20% at a dose of 500 mg/m2 given in a 

schedule of a bolus injection once every 3 weeks. In a retrospective review, the probability 

of developing congestive heart failure was reported to be 51168 (3%) at a cumulative dose of 

430 mg/m2 ofdoxorubicin, 8/l 10 (7%) at 575 mg/m’, and 304 (21%) at 728 mg/m2. In a 

prospective study of doxorubicin in combination with cyclophosphamide, fluorouracil and/or 

vincristine in patients with breast cancer or small cell lung cancer, the probability of CHF at 

various cumulative doses of doxorubicin was 1.5% at 300 mg/m*, 4.9% at 400 mg/m2, 7.7% 
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at 4.50 mg/m* and 20.5% at 500 mg/m*. The risk of developing CHF increases rapidly with 

increasing total cumulative doses of doxorubicin in excess of 400 mg/m2. 

Cardiotoxicity may occur at lower doses in patients with prior mediastinal/pericardia! 

irradiation, concomitant use of other cardiotoxic drugs, doxorubicin exposure at an early age, 

and advanced age. Data also suggest that pre-existing heart disease is a cofactor for increased 

risk of doxorubicin cardiotoxicity. In such cases, cardiac toxicity may occur at doses lower 

than the recommended cumulative dose of doxorubicin Studies have suggested that 

concomitant administration of doxorubicin and calcium channel entry blockers may increase 

the risk of doxorubicin cardiotoxicity. The total dose of doxorubicin administered to the 

individual patient should also take into account previous or concomitant therapy with related 

compounds such as daunorubicin, idarubicin and mitoxantrone. Although not formally 

tested, it is probable that the toxicity of doxorubicin and other anthracyclines or 

anthracenediones is additive. Cardiomyopathy and/or congestive heart failure may be 

encountered several months or years after discontinuation ofdoxorubicin therapy. 

The risk of acute manifestations of doxorubicin cardiotoxicity in pediatric patients may be as 

much or lower than in adults. Pediatric patients appear to be at particular risk for developing 

delayed cardiac toxicity in that doxorubicin- induced cardiomyopathy impairs myocardial 

growth as pediatric patients mature, subsequently leading to possible development of 

congestive heart faihrre during early adulthood. As many as 40% of pediatric patients may 

have subchnical cardiac dysfunction and 5 to 10% of pediatric patients may develop 

congestive heart failure on long term follow-up. This late cardiac toxicity may be related to 

the dose of doxorubicin. The longer the length of follow-up, the greater the increase in the 

detection rate. Treatment of doxorubicin-induced congestive heart failure includes the use of 

digitalis, diuretics, after load reducers such as angiotensin I converting enzyme (ACE) 

inhibitors, low salt diet, and bed rest. Such intervention may relieve symptoms and improve 

the functional status of the patient. 

Monitoring Cardiac Function The risk of serious cardiac impairment may be decreased 

through regular monitoring of LVEF during the course of treatment with prompt 

discontinuation of doxorubicin at the first sign of impaired function. The preferred method 
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for assessment of cardiac function is evaluation of LVEF measured by multi-gated 

radionuclide angiography (MWGA) or echocardiography (ECHO). An ECG may also be 

done. A  baseline cardiac evaluation with a MUGA scan or an &Xi0 is recommended, 

especiaily in patients with risk factors for increased cardiac toxicity- Repeated MUGA or 

ECHO determinations of LVEF should be performed, particularly with higher, cumulative 

anthracycline doses. The technique used for assessment should be consistent through follow- 

up. In patients with risk factors, particu!ar!y prior anthracycline or anthracenedione use, the 

monitoring of cardiac function must be particularly strict and the risk-benefit of continuing 

treatment with doxombicin in patients with impaired cardiac function must be carefully 

evaluated, 

Endomyocardial biopsy is recognized as the most sensitive diagnostic too! to detect 

anthracychne-induced cardiomyopathy; however, this invasive examination is not practically 

performed on a routine basis. ECG changes such as dysrhythmias, a reduction of the QRS 

voltage, or a prolongation beyond normal limits of the systolic time interva1 may be 

indicative of anthracycline-induced cardiomyopathy, but ECG is not a sensitive or specific 

method for following anthracycline-related cardiotoxicity. 

Pediatric patients are at increased risk for developing delayed cardiotoxicity following 

doxorubicin administration and therefore a follow-up cardiac evaluation is recommended 

periodicaliy to monitor for this delayed cardiotoxicity. 

In adults, a 10% decline in LVEF to below the lower limit of normal or an absolute LVEF of 

45%, or a 20% decline in LVEF at any ievel is indicative of deterioration in cardiac function. 

In pediatric patients, deterioration in cardiac function during or after the completion of 

therapy with doxorubicin is indicated by a drop in fractional shortening (FS) by an absolute 

value of >I0 percentile units or below 29%, and a decline in LVEF of 10 percentile units or 

an LVEF below 55%. In general, if test results indicate deterioration in cardiac finrction 

associated with doxorubicin, the benefit of continued therapy should be carefully evaluated 

against the risk of producing irreversible cardiac damage. Acute life-tkreatening arrhythmias 

have been reported to occur during or within a few hours after doxorubicin administration. 
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Hematologic Toxicity 

As with other cytotoxic agents, doxorubicin may produce myelosuppression. 

Myelosuppression requires careful monitoring. Total and differential WBC, red blood cell 

(RBC), and platelet counts should be assessed before and during each cycle of therapy with 

doxorubicin. A  dose-dependent, reversible leukopenia and/or granulocytopenia 

(neutropenia) are the predominant manifestations of doxorubicin hematologic toxicity and is 

the most common acute dose-Iimiting toxicity of this drug.. W ith the recommended dose 

schedule, leukopenia is usually transient, reaching its nadir 10 to 14 days after treatment with 

recovery usually occurring by the 2 1 st day. Thrombocytopenia and anemia may also occur. 

Clinical consequences of severe myelosuppression include fever, infections, 

sepsis/septicemia, septic shock., hemorrhage, tissue hypoxia, or death. 

Secondary Leukemia 

The occurrence of secondary AML or M IX has been reported most commonly in patients 

treated with chemotherapy regimens containing anthracyclines (including doxorubicin) and 

DNA-damaging antineoplastic agents, in combination with radiotherapy, when patients have 

been heavily pretreated with cytotoxic drugs, or when doses of anthracyclines have been 

escalated. Such cases generally have a l-3 year latency period. The rate of developing 

secondary AML or MDS has been estimated in an analysis of 8563 patients with early breast 

cancer treated in 6 studies conducted by the National Surgical Adjuvant Breast and Bowel 

Project (NSABP), including NSABP B-15. Patients in these studies received standard doses 

of doxorubicin and standard or escalated doses of cyclophosphamide (AC) adjuvant 

chemotherapy and were followed for 61,8 10 patient years. Among 4483 such patients who 

received conventional doses of AC, 11 cases of AML or MDS were identified, for an 

incidence of 0.32 cases per 1000 patient years (95% CL 0.16-0.57) and a cumulative 

incidence at 5 years of 0.21% (95% CI 0.1 l-0.41%). in another analysis of 1474 patients 

with breast cancer who received adjuvant treatment with doxorubicin-containing regimens in 

clinical trials conducted at University of Texas M .D. Anderson Cancer Center, the incidence 

was estimated at 1.5% at 10 years. In both experiences, patients who received regimens with 

higher cyclophosphamide dosages, who received radiotherapy, or who were aged 50 or older 

had an increased risk of secondary AML or MDS. 
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Pediatric patients are also at risk of developing secondary AML. 

Effects at Site of Inject&a 

Phlebosclerosis may result from an injection into a small vessel or from repeated injections 

into the same vein. Following the recommended administration procedures may minimize the 

risk of phlebitis/thrombophlebitis at the injection site (see DOSAGE AND 

ADMINISTRATION, Instruction for Use/Handling). 

Extravasation 

On intravenous administration of doxorubicin, extravasation may occur with or without an 

accompanying stinging or burning sensation, even if blood returns well on aspiration of the 

infusion needle. If any signs or symptoms of extravasation have occurred, the injection or 

infusion should be immediately terminated and restarted in another vein (see DOSAGE AND 

ADMINISTRATION). 

Hepatic Impairment 

Since metabohsm and excretion of doxorubicin occurs predominantly by the hepatobiiiary 

route, toxicity of recommended doses of doxorubicin can be enhanced by hepatic 

impairment; therefore, prior to individual dosing, evaluation of hepatic function is 

recommended using conventional laboratory tests such as SGOT, SGPT, aIkahne 

phosphatase, and bihrubin (see DOSAGE AND ADMINISTRATION). 

Pregnancy Category D 

Doxorubicin can cause fetal harm when administered to a pregnant woman. Doxorubicin was 

teratogenic and embryotoxic at doses of 0.8 mg/kg/day (about I/ 13 the recommended human 

dose on a body surface area basis) when administered during the period of organogenesis in 

rats. Teratogenicity and embryotoxicity were also seen using discrete periods of treatment. 

The most susceptible was the 6- to g-day gestation period at doses of 1.25 mg/kg/day and 

greater. Characteristic malformations included esophageal and intestinal atresia, tracheo- 

esophageal fistula, hypoplasia of the urinary bladder and cardiovascular anomalies. 

Doxorubicin was embryotoxic (increase in embryofetal deaths) and abortifacient at 0.4 
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mg/kg/day (about l/14 the recommended human dose on a body surface area basis) in rabbits 

when administered during the period of organogenesis. 

There are no adequate and well-controlled studies in pregnant women. If doxorubicin is to 

be used during pregnancy, or if the patient becomes pregnant during therapy, the patient 

shouId be apprised of the potential hazard to the fetus. Women of childbearing age should be 

advised to avoid becoming pregnant. 

PRECAUTIONS 

General 

Doxorubicin is not an anti-microbial agent. Doxorubicin is emetigenic. Antiemetics may 

reduce nausea and vomiting; prophylactic use of antiemetics should be considered before 

administration of doxorubicin, particularly when given in conjunction with other emetigenic 

drugs. 

Patients should be informed of the expected adverse effects of doxorubicin, including 

gastrointestinal symptoms (nausea, vomiting, diarrhea, and stomatitis) and potential 

neutropenic complications. Patients should consult their physician if vomiting, dehydration, 

fever, evidence of infection, symptoms of CNF, or injection-site pain occurs 

following therapy with doxorubicin. Patients should be informed that they will almost 

certainly develop alopecia. Patients should be advised that their urine may appear red for 1 

to 2 days after administration of doxorubicin and that they should not be alarmed. Patients 

should understand that there is a risk of irreversible myocardial damage associated with 

treatment with doxorubicin, as we11 as a risk of treatment-related leukemia.. Because 

doxorubicin may induce chromosomal damage in sperm, men undergoing treatment with 

doxorubicin should use effective contraceptive methods. Women treated with doxorubicin 

may develop irreversible amenorrhea, or premature menopause. 
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Drug Interactions 

Doxorubicin is extensively metabolized by the liver. Changes in hepatic function induced by 

concomitant therapies may affect doxorubicin metabolism, pharmacokinetics, therapeutic 

efficacy, and/or toxicity. Toxicities associated with doxorubicin, especially hematofogic and 

gastrointestinal events, may be increased when doxorubicin is used in combination with other 

cytotoxic drugs. 

Pacfitaxek There have been a number of reports in the literature that describe an increase in 

cardiotoxicity when doxorubicin is co-administered with paclitaxel. Two published studies 

report that initial administration of paclitaxel infused over 24 hours followed by doxorubic-m 

ad&nistered over 48 hours resulted in a significant decrease in doxorubicin clearance with 

more profound neutropenic and stomatitis episodes than the reverse sequence of 

administration. 

Progesterone: In a published study, progesterone was given intravenously to patients with 

advanced malignancies (ECOG PS<2) at high doses (up to 10 g over.24 hours) 

concomitantfy with a fued doxorubicin dose (60 mg/m’) via bofus injection- Enhanced 

doxorubicin-induced neutropenia and thrombocytopenia were observed. 

Verapamii: A  study of the effects of verapamil on the acute toxicity of doxorubicin in mice 

revealed higher initial peak concentrations of doxorubicin in the heart with a higher 

incidence and severity of degenerative changes in cardiac tissue resulting in a shorter 

survival. 

Cyclosporine: The addition of cyclosporine to doxorubicin may result in increases in AUC 

for both doxorubicin and doxorubicinol possibly due to a decrease in clearance of parent drug 

and a decrease in metabolism of doxorubicinol. Literature reports suggest that adding 

cyclosporine to doxorubicin results in more profound and prolonged hematologic toxicity 

than doxorubicin alone. Coma and/or seizures have also been described. 

Dexrazoxane: In a clinical study of women with me&static breast cancer, the concurrent 

use of the cardioprotectant, dexrazoxane, with the initiation of a regimen of fluorouracil, 

doxorubicin, and cyclophosphamide (FAC) was associated with a lower tumor response rate. 

Later initiation of dexrazoxane (after administration of a cumulative doxorubicin dose of 300 

mg/m2 of doxorubicin had been given as a component of FAC) was not associated with a 

reduction in chemotherapy activity. Dexrazoxane is only indicated for use in women with 
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me&static breast cancer who have received a cumulative doxorubicin dose of 300 mg/m* and 

are continuing with doxorubicin therapy. 

Cyiarabine: Necrotizing colitis manifested by typhfitis (cecal inflammation), bloody stoofs 

and severe and sometimes fatal infections have been associated with a combination of 

doxorubicin given by intravenous push daily for 3 days and cytarabine given by continuous 

infusion daily for 7 or more days. 

Cyciophosphamide: The addition of cyclophosphamide to doxorubicin treatment does not 

affect exposure to doxorubicin, but may result in an increase in exposure to doxorubicinol, a 

metaboiite. Doxorubicinol only has 5% of the cytotoxic activity of doxorubicin. Concurrent 

treatment with doxorubicin has been reported to exacerbate cyclophosphamide-induced 

hemorrhagic cystitis. Acute myeloid leukemia has been reported as a second malignancy 

after treatment with doxorubicin and cyclophosphamide. 

Literature reports have also described the foilowing drug interactions: Phenobarbital 

increases the elimination of doxorubicin; phenytoin levels may be decreased by doxorubicin; 

streptozocin (Zanosar@ ) may inhibit hepatic metabolism ofdoxorubicin; saquinavir in 

combination with cyclophosphamide, doxorubicin, and etoposide increased mucosal toxicity 

in patients with HIV-associated non-Hodgkin’s fymphoma; and administration of live 

vaccines to immunosuppressed patients including those undergoing cytotoxic chemotherapy 

may be hazardous. 

Laboratory Tests 

Initial treatment with doxorubicin requires observation of the patient and periodic monitoring 

of complete blood counts, hepatic function tests, and left ventricular ejection fraction. (See 

WARNPNGS).  Abnormalities of hepatic firnction tests may occur. Like other cytotoxic 

drugs, doxorubicin may induce “tumor lysis syndrome” and hypenuicemia in patients with 

rapidly growing tumors. _ Blood uric acid levels, potassium, calcium, phosphate, and 

creatinine should be evaluated after initial treatment. Hydration, urine alkalinization, and 

prophylaxis with allopurinol to prevent hyperuricemia may minimize potential complications 

of tumor-lysis syndrome. 
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Carcinogeoesis, Mutagenesis, and Impairment of Fertility 

Carcinogenicity studies have not been conducted with doxorubicin. Secondary acute 

myelogenous leukemia (AML) or myelodysplastic syndrome (MDS) have been reported in 

patients treated with doxorubicm-containing combination chemotherapy regimens (see 

WARNINGS). Pediatric patients treated with doxorubicin or other topoisomerase II 

inhibitors are at risk for developing acute myetogenous leukemia and other neoplasms. 

Doxorubicin was mutagenic in the in vitro Ames assay, and clastogenic in multiple in vitro 

assays (CHO cell, V79 hamster cell, human lymphoblast, and SCE assays) and the in vivo 

mouse micronucleus assay. 

Doxorubicin decreased fertility in female rats at the doses of 0.05 and 0.2 mgkg/day (about 

l/200 and l/50 the recommended human dose on a body surface area basis) when 

administered from 14 days before mating through late gestation period. A  single iv. dose of 

doxorubicin at 0.1 mg/kg (about l/100 the recommended human dose on a body surface area 

basis) was toxic to male reproductive organs producing testicular atrophy and oligospermia 

in rats. Doxorubicin is mutagenic as it induced DNA damage in rabbit spermatozoa and 

dominant lethal mutations in mice. Therefore, doxorubicin may potentially induce 

chromosomal damage in human spermatozoa. Oligospermia or azoospermia were evidenced 

in men treated with doxorubicin, mainly in combination therapies. Men undergoing 

doxorubicin treatment should use effective contraceptive methods. 

Doxorubicin was toxic to male reproductive organs in animal studies, producing testicular 

atrophy, diffuse degeneration of the seminiferous tubules, and hypospermia. Doxorubicin is 

mutagenic as it induces DNA damage in rabbit spermatozoa and dominant lethal mutations in 

mice. Therefore, doxorubicin can potentially induce chromosomal damage in human 

spermatozoa. Oligospermia or azoospermia were evidenced in men treated with doxorubicin, 

mainly in combination therapies. This effect may be permanent. However, sperm counts 

have been reported to return to normal levels in some instances. This may occur several 

years after the end of the therapy. Men undergoing doxorubicin treatment should use 

effective contraceptive methods. 
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In women, doxorubicin may cause infertility during the time of drug administration 

Doxorubicin may cause amenorrhea. Ovulation and menstruation may return after 

termination of therapy, although premature menopause can occur. Recovery of menses is 

related to age at treatment. 

Secondary acute myelogenous leukemia (AML) or myelodysplastic syndrome (MIX) have 

been reported in patients treated with anthracycline-containing adjuvant combination 

chemotherapy regimens (see WARNINGS, Hematologic). 

Pregnancy Category D 

(See WARNINGS.) 

Nursing Mothers 

Doxorubicin and its major metabolite, doxorubicinol have been detected in the milk of at 

least one lactating patient (see CLINICAL PHARMACOLOGY, Pharmacokinetics). 

Because of the potential for serious adverse reactions in nursing infants Tom doxorubicin, 

mothers should be advised to discontinue nursing during doxorubicin therapy. 

Pediatric Use 

Pediatric patients are at increased risk for developing delayed cardiotoxicity. Follow-up 

cardiac evaluations are recommended periodically to monitor for this delayed cardiotoxicity 

(see WARNINGS). Doxor-ubicin, as a component of intensive chemotherapy regimens 

administered to pediatric patients, may contribute to prepubertal growth failure. It may also 

contribute to gonadal impairment, which is usually temporary. Pediatric patients treated with 

doxorubicin or other topoisomerase II inhibitors are at a risk for developing acute 

myelogenous Leukemia and other neoplasms. Pediatric patients receiving concomitant 

doxorubicin and actinomycin-D have manifested acute “recall” pneumonitis at variable 

times after local radiation therapy. 

Geriatric Use 

An estimated 4600 patients who were 65 and over were included in the reported clinical 

experience of doxorubicin use for various indications. No overall differences in safety and 
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559 effectiveness were observed between these patients and younger patients, but greater 

560 sensitivity of some older individuals cannot be ruled out. The decision to use doxorubicin in 

561 the treatment of older patients should be based upon a consideration of overall performance 

562 status and concurrent illnesses, in addition to age of the individual patient. 

563 
564 
56.5 ADVERSE REACTIONS 

566 Dose limiting toxicities of therapy are myelosuppression and cardiotoxicity. Other reactions 

56-l reported are: 

568 Cardiotoxicity - (See WARNINGS.) 

569 Cz&zneous - Reversible complete alopecia occurs in most cases. Hyperpigmentation of 

570 nailbeds and dermal creases, primarily in pediatric patients, and onycholysis have been 

571 reported in a few cases. Radiation recall reaction has occurred with doxorubicin 

572 administration. Rash, itching, or photosensitivity may occur. 

573 Gastrointestinal - Acute nausea and vomiting occurs frequently and may be severe. This 

574 may be alleviated by antiemetic therapy. Mucositis (stomatitis and esophagitis) may occur 

57s within 5 to 10 of beginning therapy, and most patients recover from this adverse event within 

576 another 5 to 10 days. The effect may be severe leading to ulceration and represents a site of 

577 origin for severe infections. The dosage regimen consisting of administration of doxorubicin 

578 on three successive days results in greater incidence and severity of mucositis. Ulceration 

579 and necrosis of the colon, especially the cecum, may occur leading to bleeding or severe 

580 infections which can be fatal. This reaction has been reported in patients with acute non- 

581 lymphocytic leukemia treated with a 3-day course of doxorubicin combined with cytarabine. 

582 Anorexia, abdominal pain, dehydration, diarrhea, and hyperpigmentation of the oral mucosa 

583 have been occasionally reported. 

584 Hematologic - (See WARNINGS) 

585 Hypersensitivity - Fever, chills and urticaria have been reported occasionally. Anaphylaxis 

586 may occur. A case of apparent cross sensitivity to l incomycin has been reported. 

587 Neurological - Peripheral neurotoxicity in the form of local-regional sensory and/or motor 

588 disturbances have been reported in patients treated i&a-arterially with doxorubicin, mostly 

589 in combination with cisplatin. Animal studies have demonstrated seizures and coma in 

590 rodents and dogs treated with intra-carotid doxorubicin. Seizures and coma have been 

591 , reported in patients treated with doxorubicin in combination with cisplatin or vincristine. 
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Ocular - Conjunctivitis, keratitis, and lacrimation occur rarely. 

Other - Malaiselastbenia have been reported. 

Adverse Reactions in Patients with Early Breast Cancer Receiving Doxombicin-Containing 

Adjuvant Tkerapy: Safety data were collected 6om approximately 2300 women who 

participated in a randomized, open-label trial (NSABP B- 15) evaluating the use of AC versus 

CMF in the treatment of early breast cancer involving axilfary lymph nodes. in the safety 

analysis, the follow-up data from all patients receiving AC were combined (N=1492 

evaluable patients) and compared with data Tom patients receiving conventional CMF (Le., 

oral cyclophosphamide; N=739 evaluable patients). The most relevant adverse events 

reported in this study are provided in Table 2. 
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Table 2. Relevant Adverse Events in Patients with Earty Breast 
Cancer  Involving AtiIlary Lymph Nodes 

AC’ 

N=1492 

Conventional 
CMF 

N=739 
Treatment administration 

Mean number of cycles 
Total cycles 

Adverse events, %  of patients 
Leukopenia 

Grade 3 (I,OOO- i ,999 /mm3) 
Grade 4 (<IO00 /mm31 

3.8 5.5 
5676 4068 

3.4 9.4 
0.3 0.3 

Thrombocytopenia 
Grade 3 (25,000-49,999 /mm3) 
Grade 4 (<25,000 /mm’) 

Shock semis 
Systemic infection 
Nausea and vomiting 

Nausea only 
Vomiting I1 2 hours 
Vomiting > 12 hours 
Intractable 

Alopecia 
Partial 

2.4 I-2 

15.5 42.8 
34.4 25.2 
36.8 12.0 
4.7 1.6 

92.4 71.4 
22.9 56.3 

Complete 
Weight loss 

510% 

69.5 15.1 

4.2 5.7 
>lO% 2.4 2.8 

Weight gain 
5-10% 10.6 27.9 
>10% 3.8 14.3 

Cardiac function 
Asymptomatic 0.2 0.1 
Transient 0.1 0 
Symptomatic 0.1 0 

Treatment-related death 0 t 0  
* Includes pooled data from patients who received either AC alone for 4 
cycies, or who were treated with AC for 4 cycles followed by 3 cycles of 
CMF 

OVERDOSAGE 

Acute overdosage with doxorubicin enhances the toxic effect of mucositis, leukopenia and 

thrombocytopenia. Treatment of acute overdosage consists of treatment of the severely 

myelosuppressed patient with hospitalization, antimicrobials, ptatetet transtisions and 

symptomatic treatment of mucositis. Use of hemopoiet ic growth factor (G-CSF, GM-CSF) 

may be considered. The 150 mg doxorubicin hydrochloride for injection and the 75 mL  and 

100 mL, (2 mg/mL) doxorubicin hydrochloride injection vials are packaged as multiple dose 
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vials and caution should be exercised to prevent inadvertent overdosage. Cumulative dosage 

with doxorubicin increases the risk ofcardiomyopathy and resultant congestive heart failure 

(see WARNINGS). Treatment consists of vigorous management of congestive heart failure 

with digitalis preparations, diuretics, and after-load reducers such as ACE inhibitors 

DOSAGE AND ADMINISTRATION 

Care in the administration of doxorubicin will reduce the chance of perivenous infiltration 

(see WARNINGS). It may also decrease the chance of local reactions such as mticaria and 

erythematous streaking. On intravenous administration of doxorubicin, extravasation may 

occur with or without an accompanying burning or stinging sensation, even if blood returns 

well on aspiration of the infusion needle. If any signs or symptoms of extravasation have 

occurred, the injection or infusion should be immediately terminated and restarted in another 

vein. If extravasation is suspected, intermittent application of ice to the site for 1.5 min. q-id. 

x 3 days may be useful. The benefit of local administration of drugs has not been clearly 

established. Because of the progressive nature of extravasation reactions, close observation 

and plastic surgery consultation is recommended. Blistering, ulceration and/or persistent 

pain are indications for wide excision surgery, followed by split-thickness skin grafting. 

The most commonly used dose schedule when used as a single agent is 60 to 75 mg/m* as a 

single intravenous injection administered at 21-day intervals. The lower dosage should be 

given to patients with inadequate marrow reserves due to old age, or prior therapy, or 

neoplastic marrow infiltration. 

Doxorubicin has been used concurrently with other approved chemotherapeutic agents. 

Evidence is available that in some types of neoplastic disease combination chemotherapy is 

superior to singie agents. The benefits and risks of such therapy continue to be elucidated. 

When used in combination with other chemotherapy drugs, the most commonly used dosage 

of doxorubicin is 40 to 60 mg/m2 given as a single intravenous injection every 2 1 to 28 days. 

In a large randomized study (NSABP B- 15) of patients with early breast cancer involving 

axillary lymph nodes (see CLINICAL PHARMACOLOGY, Clinical Studies and ADVERSE 
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645 REACTIONS, Adverse Reactions in Patients with Early Breast Cancer Receiving 

646 Doxocubicin-Containing Adjuvant Therapy), the combination dosage regimen ofAC 

647 (doxorubicin 60 mg/m2 and cyclophosphamide 600 mg/m*) was administered intravenously 

648 oa day 1 of each 2 I-day treatment cycle. Four cyctes of treatment were administered. 

a9 

.650 Dose Modifications 

651 Patients in the NSABP B-15 study could have dose modifications of AC to 75% of the 

652 starting doses for neutropenic fever/infection. When necessary, the next cycle of treatment 

653 cycle was delayed until the absolute aeutrophil count (ANC) was 21000 cells/mm’ and the 

654 platelet count was 2 1000000 celMnm3 and nonhernatologic toxicities had resolved. 

655 

656 

657 

Doxorubicin dosage must be reduced in case of hyperbilirubiaemia as follows: 

Plasma bilirubin concentration (mg/dL) Dosage reduction (%) 

1.2 - 3.0 50 

3.1 - 5.0 7.5 

658 

659 Reconstitution Directions 

660 It is recommended that doxorubicin be slowly administered into the tubing of a freely 

661 running intravenous intision of Sodium Chloride Injection, USP, or 5% Dextrose Injection, 

662 USP. The tubing should be attached to a Butterfly@ needle inserted preferably into a large 

663 vein. If possible, avoid veins over joints or in extremities with compromised venous or 

664 lymphatic drainage. The rate of administration is dependent on the size of the vein, and the 

665 dosage. However, the dose should be administered in not less than 3 to 5 minutes. Local - 

666 etythematous streaking along the vein as well as facial flushing may be indicative of too 

667 rapid an administration. A burning or stinging sensation may be indicative of perivenous 

668 infiltration and the infUsion should be immediately terminated and restarted in another vein. 

669 Periveaous infiltration may occur painlessly. 

670 

671 Doxorubicin shouId not be mixed with heparin or fluorouracil since it has been reported that 

672 these drugs are incompatible to the extent that a precipitate may form. Contact with alkaline 

673 solutions should be avoided since this can lead to hydrolysis of doxorubicia. Until specific 
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compatibility data are available, it is not recommended that doxorubicin be mixed with other 

drugs. 

Parenterai drug products should be inspected visually for particulate matter and discoloration 

prior to administration, whenever solution and container permit. 

Handling and Disposal 

Procedures for proper handling and disposal of anti-cancer drugs should be considered- 

Several guideiines on this subject have been published.l-* There is no general agreement that 

all the procedures recommended in the guidelines are necessary or appropriate. However, 

given the toxic nature of this substance, the following protective recommendations are provided: 

. 

. 

. 

. 

. 

. 

. 

l 

. 

. 

Personnel should be trained in good technique for reconstitution and handling. 

Pregnant staff should be excluded from working with this drug. 

Personnel handling doxorubicin should wear protective clothing: goggles, gowns and 

disposable gloves and masks. 

A designated area should be defmed for reconstitution (preferably under a laminar flow 

system). The work surface should be protected by disposable, plastic-backed, absorbent 

paper. 

All items used for reconstitution, administration or cleaning, including gloves, should be 

placed in high-risk waste-disposal bags for high-temperature incineration. 

Spillage or leakage should be treated with dilute sodium hypochlorite ( 1% available 

chlorine) solution, preferably by soaking, and then water. 

All cleaning materials should be disposed of as indicated previously. 

In case of skin contact thoroughly wash the affected area with soap and water 0; 

sodium bicarbonate solution. However, do not abrade the skin by using a scrub brush- 

In case of contact with the eye(s), hold back the eyeGd(s) and flush the affected eye(s) 

with copious amounts of water for at least 15 minutes. Then seek medical evaiuation 

by a physician. 

Always wash hands after removing gloves. 
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Caregivers ofpediatric patients receiving doxombicin should be counseled to take 

precautions (such as wearing latex gloves) to prevent contact with the patient’s urine and 

other body fluids for at least 5 days after each treatment. 

HOW SUPPLIED 

Doxorubicin Hydrochloride for Injection, USP, a sterile red-orange lyophilized powder for 

intravenous use only, is available in IO,20 and 50 mg single dose vials and a I50 mg 

multidose vial. 

Each 10 mg single dose vial contains 10 mg of doxorubicin HCI, USP, 50 mg of lactose, NF 

(hydrous) and 1 mg of methylparaben, NF (added to enhance dissolution). 

Each 20 mg single dose vial contains 20 mg of doxorubicin HCI, USP, 100 mg of lactose, NF 

(hydrous) and 2 mg of methylparaben, NF (added to enhance dissolution). 

Each 50 mg single dose vial contains 50 mg of doxorubicin HCI, USP, 250 mg of lactose, NF 

(hydrous) and 5 mg ofmethylparaben, NF (added to enhance dissolution). 

Each 150 mg multidose vial contains 150 mg of doxorubicin HCI, USP, 750 mg of lactose, 

NF (hydrous) and 15 mg of methylparaben, NF (added to enhance dissolution). 

Doxorubicin Hydrochloride for Injection, USP is available as: 

Sterile single use only: 

NDC 0013-1086-91 10 single dose mg vial, 10 vial packs 

NDC 00 13- 1096-9 1 20 single dose mg vial, 10 viaI packs 

NDC 0013-I 106-79 50 mg single dose vial, single packs 

Multidose vial: 

NDC 00 13- 1116-83 150 mg multidose vial, single packs 

Store at controlled room temperature, 15” to 30°C (59” to 86°F). Protect from light. Retain in 

carton until time. of use. Discard unused portion. 

Reconstituted Solution Stability 

After adding the diluent, the vial should be shaken and the contents allowed to dissolve. ‘The 

reconstituted solution is stable for 7 days at room temperature and under normal room fight 
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(100 foot-candles) and 15 days under refrigeration (2” to SOC). It should be protected from 

exposure to sunlight. Discard any unused solution from the i0 mg, 20 mg and 50 mg single 

dose vials. Unused solutions of the multiple dose vial remaining beyond the recommended 

storage times shouId be discarded. 

Doxorubicin Hydrochloride Injection, USP, is a sterile parenteral, isotonic, available in 5 

I&. (10 mg), 10 mL (20 mg), 25 mL (50 mg), and 37.5 mL (75 mg) single dose vials and a 

100 mL (200 mg) multidose vial, Each mL contains doxorubicin HCI and the following 

inactive ingredients: sodium chloride 0.9% and water for injection q-s- Hydrochloric acid is 

used to adjust the pH to a target pH,of 3.0. 

Doxorubicin Hydrochloride Injection, USP is available as: 

SINGLE DOSE GLASS VIALS: 

NDC 0013-l 136-91 10 vial, 2 mg/mL, 5 mL, 10 vial packs mg 

NDC 0013-l 146-91 20 vial, 2 mg/mL,lO mL, 10 vial packs mg 

NDC 0013-l 156-79 50 vial, 2 m&nL., 25 mL, single vial packs mg 

NDC 0013-l 176-87 75 vial, 2 mg/mL, 37.5 mL, single vial packs mg 

MULTIDOSE VIALS, in CytosafeTM vial packs: 

NDC 0013-1286-83 150 2 mglmL, 75 mL mg, 

NDC 0013-1266-83 200 2 mg/mL, 100 mL mg, 

Store refrigerated, 2” to 8°C (36” to 46°F). Protect &om light. Retain in carton until contents 

are used- Contains no preservative. Discard unused portion. 
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DAUNORUBtCtN HYDROCHLORtDE tNJECTtON 
Rx ONLY. 
WARNINGS 

1 Oeunorublnn Hydrccttloride ln~ecum must be ghwl tmo * repldly n0hg lntrevenous Infuston. II must 
never be given by the mtremurarler or subcutaneous roule. Severe local Ussue necrosts will occur II 
there is SklweteUOn during edmlnlst,elmn. 

2. Myoce,diel loxlcdy menlfesled tn its rnosl sAva,e form by potanlielly fatal congeettvA heart failure mey 
occur either during therapy or months lo yeers after termlnelion of therepy. The incidence of n 
toitctty lncrsrsee eller e total cumuiallve dose SxceAdtng 400 to 560 mglm* In adulls. 300 
mglme In Chtldrsn more then 2 yeam of age, of IO mg/kg In children loss lhen 2 years of age. 

3. Severe mvelosuoorerrlon occurs when used In lhereoeutic doses: this mev lead to Infection 
or hamorihegs. 

4. II la recommA”dAd that deunorubtcin hydrochloride be edmlnlslered only by phyrlclens who 
are experienced In leukemle chemotherepy end In feciUttes with ieborelory end supporttve 
rasources edequele to monltor drug tolArencA and proiect end malnlaln a pettent 
compmmtsed by drug toxldty. The phyrldan end InstituUon musl bs capeMe of responaing 
repldly end completely lo sevara hemorrhagic condtttons endlor ovenvtwlmlng infeclian. 

5. Dosage dhouid be reduced In patlena with Impelred hepetlc or renal function. 

DESCRIPTION 

1 

Daunorubtcln hydrochlortdA I% It?a hydrochloride ball of en SnthrSCyfllnA cytotoxlc enUblotlc produced 
by a strain of Streptomyces coeruleoru3ldue. II Is provided es 
A deep red slerlle llquld In dais for Inlrevenws edmlntrtretion 0’ OH 

only. Eech mL contelnr 5 mg daunorublcin (equlvelent lo 5.34 COCH, 
mg at daunwubldn hydrochloride). 9 mg sodium chlortde: 
sodrum hydroslde end/or hydrcchlorlc ecld (to adJust pH), end 0 1; On 

wetA, for l”JeCti~. q.r. II has IhA IoliLTwing sUuCtu,el fOhTulS 
which may be deae,lbed with me Cherhieel name of w OH 0 
(1S,3S)-J~Acelyl-l.2.3,4,6.11~hexehydr~3.5,12~t,lhydrbx~ 
lO~mAthoxy.6.11.dloxo~l~,tAphthecenyl 
3.emloo.2,3,6~lrideoky.ca-L.lyxo.nelopyrenosidA 

0 

hydrochlorrde, IIs molAculer formula td Ct,ilssNOtA*tiCl with A 
molecular weignt of 563.99. It IA e hygroscopic cryrtelkne W 4 Nli, * “Cl 
powder. The pli of e 5 m#mL aqueous solutton Is 4 lo 6. Ott 

CLINICAL PHARMACOLOGY 
Mechenlsm of Actlon: Oeunorublcln hea entimitottc end cytotoklc ectlvlty through a number of proposed 
mrdrenlsms of actton. Deunorublctn forms Complexes mth ONA by Inta,celellOn between bASe pel,S. It lnhlbits 
topoisomerere II ectlvlty by steblUztng the DNA~topotsoma,ere II complex, pravrntlng the rellgatlon portlon of the 
iigatlon~religaUon reectton VISt IopOlAOmerSse II CSteJfles. 3ingle strand end double strand DNA breaks result. 

DsuMrublCin nydrochloride may etso tnhtbll potymerers eckvtty effect regutetlon ol gene exp,asslon, and produce 
ftee radical damage to ONA. 
Oeunorublcrn hydrochloride poeSAsses en 8nlItumOr effecl egelnst a wlde spectrum of enlmal turnore, etlher 
graftad or sponlenAOu3. 

Pheneccktnettcs 
GenereP Follwtng lntrevenws InjecUon of Oeurwubldn hydrochl,xtde, plasma IeYels of deuncrub,cln decline repldty, 
IndtcAtlOg rspld tissue upleke end rkxtCB”treUOh TharAafIer. pte,me Iwet, decline slow+ with e half-kfe of 45 rnkwtes 
I” me k-&et phase end 16,s hour1 In the termk-tet phase. By 1 hour etler drug admlnstration. the pradominent plasma 
spedes IS deunorublclnol, end A&A metebottte. whtch disappears with e hetf.ltfe of 26 7 hours 

Disfflbul/on~Oeunorublcln hydmchlorfda Is reptdly And widely dlsvlbuled In Ussues). wttt hlghesl levels in the spleen, 
kidneys. Itv(lr, tonpa, end haen. The drug bind6 to meny CeIIuler components, pertwlerty nudetc adda. There Is no 
evtdence thel deurwublcln crosse?l tns filoodbreln benle,, but the drug apperemfy cro1sas Iha pIeCentS. 

Melabolkm and Elimlnaffon: Oeunorublcln hyU,ochlortde Is AklenwAly met6bolifed In the liver end other tlrrues, 
metnly by cytople$mlc ald&keto reducleses, produclng deunorublclnOl, the melor metabotlte which has 
entlneoplasUc advtty ApproximetAly 40% of lhe drug In the plasma ts present as daunorubtclnol wlthtn 30 minutes 
end 60% In 4 hour after e dose of deuM,ublcln. Further metebolirm vie reductton cleAvege of the giywsldlc bond, 
4.0 demethyletlon. end confugatkw wthboth sulfate end QlucuronlaA nave been detnonstreted. Simple glycostdic 
cleavage o(~deunorubldn oi daunorublcinot Is not e slgniftcenl mslebollc pathway In msn. Tw8ntyftve percent of 
en adml”tstArAd dose of deunorubicin hvdrochlorlde ts AltmlnAled In en aclive fO,m by u,lnSry ekCretl0” end an 
SSllmeted 40% by blllery A~UetlOn. 

$p*ctel PopulAllons 
fWiaV,c Peffenf$: AlUtough epproprlate studler widt daU”ONblCln hydrochloride hevA not bAAn performed In thA 
pedletrlc populetlon, cerdlotoxlcfty mey ba more frequent end occur et lower cumuletlve doses In children. 

GerteWC PeUe”b: AtttXn&Th appcopctste studlsa ‘AtNIv\ daunorubldn hydrochtottde have not been @ ““Md Itl U!e 
gerietrtc populetkn, wdloloxldty may be mora frsquenl in the Alder&. CeUUon should et60 be used In patlenu v4’ic 
hew Insdequete bon8 mernw raeewes due to dd age. In eddllon, eld~rty peLtAnte ere mete kkaly to have egA+blSlAd 
nnel funcUm !mpelnwnt. vhkh may raqutre reduction of dosage in peUenls recelvlng deuncntblan hydrochlodde. 

Renel end Hepark lmpr?l,mAnl: Doses of deunorublcln hydmchlorlde Should be reduCA4 in petlents with hApelI 
and renal impetrment. P~tl~nts 4th serum blllrubln conCentretions of 1.2 to 3 mgldL should rec~lve 75% of the 
usuel delly doee end pSUAm with rrrum bllirubfn conCe”tretto”s greeter thttn 3 mgldL should recetve 60% of Ihe 
usuel dally dose. PeUents wllh sawn crestinlne concentretions of grealer lhen 3 mg/dL should recAIve 50% of the 
usuel dally dose, (Sre WARNINUS, Eveluetlon of Hopetlc end Renal Funetlon). 

Cllnlcel Studtee: In the trAatmAnl of edult acute nonlymphocybc leukemia, deunorubieln hydrochlo,ldA, used es 
a single agent, ha6 produced comptele remtaslon rates of 40 lo 50%. and In comblneuon wlvl cyterablne, has 
produced complele remlesion mtes al 63 lo 66%. 

The eddiUon 01 daunorublcln hydrochtortde to the lwdrug lnductlcn regimen 01 vlntisUnrprednlsone In lha 
tr~ebnent of childhood ecute lymphocytto ieukemle does not IttC#eese the ,818 Of Complete remIsslo”. In chtldren 
recelvlng ldenlicel CNS prophylexle end melntenence therapy (wkhout COnsOlldSllon), than Is p,olongeUon of 
complete remlsslon duretlon (Atetlsttcelty &@krenL ~~0.02) in Itkxe ~hlldren Induced with the threa drug 
(deunorublcin~vlncrlsllne~prednisonA) rAglm~n a: compared to two drugs There Is no evtdence of eny lmpect of 
deunorublcin hydrochlorlda on the duretion of cornplele ,emlS~lon when a cansdldetlcn (Intenslficeltonl phase Is 
e”lplO,‘ed :I pert 01 e lOtSI l,eAt”,ent program. 

In adult ecule lymphocytlc ieukemle, In ContrasI to chlldhocd Acute lymphocyilc leukemle, deunorubldn 
hydrochloride during InauctIon slgni9cenUy lncr~asAs the MA of com#ele remtsslon. but not remItston duretton, 
compered lo theI oQtalned wtlh vlncrietfne, predntsone, end L~espamglnese alone, The use Of daunorublcln 
hydrochlortde In comblnallon with vincMtne, prednleonA, end L~aoparaglnesA he5 produced comptele remloolon 
ratee of 63% In contrast to e 47% remletlon In pettents nol ,ecelvlng daunO,ublcIn hydrochloride. 

INDICATIONS AND USAGE 
DeunOrubicln hydrochloride In ccrnblnetton watt olher epproved SrUiCSOcM drugs Is lndlceted for reml8slon 
tnducbon In ecute nonlymphocytic leukemle (myefogenws, mcnocyttc, erylhrotd) of edultd end to, remlsrlon 
Induction In ecule lymphocytic IeukAtntA of Mlldren end edulle. 

CONTRAlNDlCAllONS 
Oeunorubldn hydrochlotide Is conVelndlcetad In palfArM tie have shown e hypA,sAn~lllvi(y to II. 

WARNINGS 
Bone Marrow: Deunorublcln hydrochloride Is A pdmt bone merrav euppfersant. Suppreerton will Occur in AII 
petlents gtven a lherepeutic dose of this drug. ‘hrrapy with deunwubtctn hydrochloride should MI ba stertsd In 
petlAnt9 wtth pre.exlstlng drug-lnducad bone rnetmw rup~Ae#ion unless tlte benARt from such treetrnA”l warranls 
the risk. Persistent, severe myelosuppresslon mey roeult In eupertnfacUon or hemorrhage. 

Cbrdlrc Effects: Special enAnllwt must br gtveh to tne po(enUel c~rdlec loxlcily of deunorubldn hyd,oChlO,tdA. 
perUculsrly In lnfente end children. Prerxistlng heerl disease end p,evIWs therapy wltn Uoxorubtctn era ca&wtorr 
of InCrAesAd risk of daunwubldn~lnduced cerdfec tokldry end Ihe beMU-lwrlsk ,SUO of deunorubictn hydrochloride 
therapy In such peUenta should be welgi=tArJ befcca rtarthg deunorubtcln hydmchlortde. In eaulls. et total 
cumulatlvA dosss less man 95tl mg/tt& ecule CQfQ&blk’A heerl fetlu,A Is seldom sncounlered. However, rere 
Instance1 of parlcArdUiP~myocs,dltls, not doss-releled, heve been reponed. 

In adulls, et wmulailve dosae exceeding 560 mg/m,, thers la an InPeesad InctdAnte of drug&duced congaalive 
hear! failure. Based on prlo, cllnlcel ekpe,lAnce wilh doxorublcln, thls Ilmll appears lower, namely 
400 mgkrt? In pellents who rarxtlved redletton therepy that enoDmpeseed the heert. 
in infents end Children, lhere eppeen lo by a greeter rurcepUMilly lo anthrecycilnA~lnduced Ca,dtotoklctfl 
compared lo that In edulte, which Is more dearly doee.retAtAd. Ar’UJVScycflne therepy (inciudlng deunorubtctn) In 
pedletlc petlents has barn repwldd to produce impelred left venlrkuler sy¶toliC performance, reduced 
contrectlllty, congesuve heart fellura or death. Thesr CondiUOns may occur months to years follwtng cAsseUon of 
chemotherapy. This eppeen to be doee-dependent and agpwabd by thoredc lrradlnttcn. Cong+wm periodic 
eveluetion of cerdlec functton In such patlsnts rttould, ttws. bs performed. In bolh chtlarA,t And ad&s, Ute tolel 
dose of deunorubtcin hydrochloride edmtnirtered should else take tnlo Iccount eny previous or concomitenl 
therOW with other pOterUleNy CSrdlotoxlo egente orrel~ted compounds such es do~orubtctn. 
Third Is ho ebsdulely rekeble method of prAd&lttg the petlents In whom acute congesllve hear1 f~llurs will develop 
es 8 ,esull of the cerdiec tot& effect of deunorubtdn hydroChlorlae, However, CArteIn changer I” the 
eleCt,DcSrdlOg,Sm and a decreere In the rystolic ejection frracllon from pre~treelmenl barellne may help to 
rrcogntze those pAUe”ls el grASt%l rlsk:lo devblop congestive heerl fellure. On the be611 of tne electrocerdlogrem. 
e decreese equal to or grAAlAr thAn 30% In limb lead QRS allege hes bAen Aclsodated wtt a tlgnlftcent risk of 
drug-induced cerdlomyopethy. Thereforr, en elecfmcerdlogtam end/o, determinetloo of rytlollc ej,jecUon fraction 
should be performed before each course of deunorublctn hydrochlortde. In the went that one or thA other 01 those 
predlctlve petemelers should occur, the beneftl of cwttnued therepy must be weighed agalnsl the risk of productng 
cerdlac damage 

Eerly cltntcal dlegnosis of dmg#tducAd aingesU~ hseri fatlure eppaers to be esrenllal for succesh~l IfeaunenL 
Evetuetlon of ttepetlc end Renel Funstlon: Slgnlftcent hepeUc or renal lmpelrment ten enhence the todcity of 
the taCOmme”ded doses of daunorubldn hydrccbloridr: therektre. prtor to edmlnlslreUal. Avslueuon of hepettc 
funCU0” end ranel fu”cUon using CowAntlOt!el ctlntcel fabwalory tests Is recommenaed (see DOSAGE AN0 
ADMINISTRATION Section). 

Pregnency: Oeunorubtdn hydrothlorfde mey cause fetal harm when edminiatered to e pregnant women. An 
lncreesed inadence of fetal eb”onnalltlAs (perfetwtaipitel crenlorchlels, umbllicet herntes, or teaUschlsts) and 
aborttons was repMad tn rabbits el doeee of 0.05 mgnrgldey or eppmtdmetely l/lWth of the hlghe$t rAccmmended 
human dose on a body 5urfece ems bade. Rate showed an IrWeeSed lnddence of esophegeel, cerdioverculer end 
urogenkel ebnormelltte~ es well es rtb A.rskns et do#es of 4 mgnC#dey of epproktmetely VI the humen doss on a body 
wriace ems betls. Oarceeses In fetal birth w~tghl and postdelivery gw& rule were obrerwd In nttce. There ere no 
adequate, snd wAllccntroiled studies In pregnent -n. If Utts drug Is used during pregnancy or If the peuent 
beeomer pegnent witlIe teklng this drug, via petlent Should be epprleed of the potAnUs twerd to the fetus. Women 
of dUldbaertng potenttal should be edulrad lo a&d buctning pragnenl. 

Secondery Leukemlee: There have been reports of secondary lAukAmlea lrt pettenlc expoerd to topdromemrr 
II inhiMtors v&en wad in combtnelion wlth other enUn~oplesUo agents 01 redletton therepy 

EXbeVeeetlon rt In]rctlon Me: Ext,evereUon of dAU”ONbldn hydrochlortde al lhe slte of Intrevenous 
edminlrtretlon Can ceuse severe local tlssue necmris. (See AOVERSE REACTION6 srcclon.) 



PRECAUTIONS 
Gsnaral: Therapy wi(h daunoruBlcl” hydrcchlonde raqulres close pellrnt obsarvatlon and fraquenl complete 
blood.counl dAle,mi”aUO”s. Cardiac. renal, and hepatlc funcllon should Da avalualad prior to each course of 
trselmenl. 

ApproprMe meanuracl muat Qe take” to comrd any ryslsmlc lnfecllon before bAgInnIng therapy with daunorublcln 
hydrochloride. 

Oaunorublcln hyrlrochloride mey lransiently Impart a red coloration to lha urlns after admtnlstretion, and pettents 
should ba Advised IO expect this. 

Laboraloylerta; Daunorublcln hydrochloride may Induce hyparuncamla secondary to rapld lysls 01 tsukemlc cals. 
As a precauuon, allopurlnot ad~“lStr0l0” I3 usually begun pno, to lnltiellng anbleukemlc therapy. Blood uric acid 
levels should be monllolad and appmpriate therapy Initialed In tha even1 that hyperurlcamia davelops. 

Catcl”og~“Aa~S, Mutag~nratr. Impalfm*“t of fwtlllcy: Daunorublcin hydrochlorlda. when InJeclad 
subculaneously lnlo mtCa. cAuseI fibro$arCOmaa IO dpVelOp al ihr l”faCllo” slle. When admlnlslerad to mica lhrlce 
weekly lnlmpsrllonaally, no carclnogenlc effect was no@d after 18 months of obaervatlon. I” male iats admlnlslered 
daunorublUn thrice weekly (br 8 month%, At 1/7Olh lhe recommended human dose on A body surface area basis, 
penloneal sA,c~na@ were found al 19 months. A rlngle IV dare of daunoNbiCl” admlnlslerad to rsla al 1 .B fold lhe 
tecommsnded human dose MI a body surface ama besll caused mammary adanocerdnomas lo Appear al 1 yea,. 
Daunorublcin wAs mulaganlc I” wfro (Amea Assay, V79 hamster cell esrey), and das(oganlc ,” v/fro (CCAFCEM 
human lymphot&.ts) and h vhr, (SCE assay In mouse bone marrow) tests. 

In male dogr al a dally dose of 0.25 mglkg sdmlnisured Intravanoutly, tesbcular atrophy was noled al autopsy 
Hlrtologlc examination revealed tOtAl aplasla o( tha spermatocyte series in lhe semlniterous lubul89 with COmpleta 
arpermatogenesia. 

Pregnancy Category D (See WARNINGS tecllon.) 

Nuralng Mother*: Ii 18 “01 known whether thla d,UQ II OxCreted in human milk. Secauae many drugs ara excreted 
In human milk and b-acause of the polentiat for aeMu8 adverse reaction8 In “ursmg Infants from daunorubicin. 
mothers should be advlsbd lo dleconttnus nursing durfng dAunOIublcln therapy, 

Elderly: See CUNICAL PHARMACOLOGY, Sprclrl PopulAllona, GArtstrto Patlrnrr sectfort. 

PediWk Uaa: See CLINICAL PHARMACOLOGY, Sp&rl Popul~tltlonr. Pedlstrlc Patlsntr s~cIIoI! and 
WARNINGS, Crrdlre Efkta sectIon. 

Drug Intmctlonr: USA of dauMIUMCin In A pAtie” urn0 hec p&oualy rscdved doxorublcln increases the risk of 
cArdlotoaicIIy. DAunMUbld” hydrochforide should not be used I” pAliAn:r who have previously recetved ma 
rocwnmanded maximum curmttallve dosAs of doxrxubtcin or dawKKuMdn hydrachtodde. Cyclophosphamide used 
concunentty with dauwubldn hydrochlorlds may alao result In Increased cardlotoxicily. 

Dosage feducllon 01 daunorublcln hydrochlorlds may ba rsqulred when used concurrently with other 
myetoaupprbbslve agbnla. 

tiepatotoxic medlcetlona. euch AO high-dose methol,Axale, may lmpalr llva, funcllon And lncleale the risk Of toXidt$ 

ADVERSE REACTIONS 
Dose-IlmlUng laxtdty lnduder myeloauppresrlon and cardlola’&ty (aae WARNINGS setilo”). Other reactlonr Induda: 

Cutanrour: Ravamlblr alopeda OCNO In mo$l pallenlr. Rash, centacl dermatkls and urUcarta ham occurred rarely 

&atmlnlrstinai: b,tA M”,,AA And Mmill”Q DCN, but are usually mild, Antl@.metiC therAW may be Of SOme help. 
Mu~ositis msy occw 3 to 7 daya after edmlcrlabdtion. DiAnheA and abdanmal pal” hAYB occselcnelfy bee” reported. 

LocAl: If rxl,AvclaAtlon occurs during admlniatrallon, fAva,e locat llsaus necrosis. aevera cellulllla, 
thrombophfabltts, or pe(“ful l”durAU0” CAn relufl 

Acute ReAcIIona: Rarefy, anephylactdd reactlon, fever, and chlfls can occur. Hyparurlcsmla may occur, espdclelly 
In pallenls with Iwkamla, and serum urlo ecld lovely should BA mO”kO,Ad. 

DOSAGE AND ADMINISTRATION 
Pa&teral drug pfoduCtA ahould be Inspected viSUAlly (or parUEutate ma&of prior 10 adml”lsVatlon, whe”aw, 
soluUw, and ConlAlner permit 

Prlnelpl~s; In order t0 emdlc.alb lhe leukrmic tolls and induce A uxnplole ,eml$sloO, a prOfOund SuppferslO” Of 
me bone marrow Is u$uAlly required, EvAluatlcn of botn the peripheral blood B”d bone marrow is mandatov In the 
formuieuon of Appropiistr srslmAnt plans. 

It Is racommmndod that VII dosage of daunorublcin hydrochloride be reduced in lnstancas of hepatic of renal 
Impeirment. For Axample, using serum blllrubin and serum creallnlna as lndlcaloro of lwer And kldnay function, lha 
following dose modltloMfcns are recommended: 

Serum Bllrubin Serum Crsatinlnr Dose Reductlo” 

1.2 to 3.0 mgX 25% 
Kl mgY* 50% 

23 mg% 50% 

Aaprramtrtlva Dear Sshedulra and Comblnatlon for the Appmvrd lndlcatlon 01 Remlwlon InductIan In 
Adult Acute Nontymphocytlc Lbukrmla: 

I” Comblnatlon: For pAUenls undu age 60, daunorublcin hydrochloride 4J mglm~/dAy IV on dAya 1, 2. And 3 of 
the nnt &nr and on arys 1,2 of Subseque”t courses AND cyioalne Amblno$lde 100 mglm~lday IV lnfuslon dally 
for 7 dye ICC the ttral muma And for 5 days for rubsequenl courses. 

For patients 60 yeera of age And above. datmorublcln hydrochloride 30 mg/ml/day IV on day) 1, 2. and 3 of ihe 
Rrrt course and on days 1,2 ol subsequent couraA* AND cytotine srabmorids 100 mglm*ldsy IV Inlus~on dally to, 
t days for the first course and for 5 dAys tot subsequent oounes. This ddunorubicin hyd,Ochloride doSe.,educllon 
Is based on a smgle study and may not be approprlata H optlmal supportive care 18 avallnble. 

fha #lal”me”t of a normal~appoAri”g bono marrow may raqulro up to IhrAe CCXJRA~ of InductIon therapy. 
Evaluation o! the bone marrow followcnrlng recovery from thti pravlou$ ~oursd of indueclon therapy a~~\ormlnes 
wha.Ihe, a further course of Inductloft lrealmml I$ required. 

Rbprrrenfatlvr Doad Schedule And ComblnAtlon ior thb Appmvrd Indlcatlon of Remlselon lnducllon In 
f?adlatrlt Acute Lymphocytle L#ukrmla: 

In ComblnAtlOn: Oaunorublcm hydroehlorlde 25 rn9rrna IV on day i every week, vmcntllne 1.5 mgml IV on day 
1 every week, prednlsone 40 mg/m2 PO daily. Generally, A complete remiedlon will br oblalned withln four tuch 
courses of therapy; however, If after four courses the pallenl II In parilal rsmlralon, a” AddlllO”al one or. If 
necessary, two courses may be given in an Afforl lo obtain A complale remltslon. 

I” Chlldrah less than 2 yaan of LQA or balOa 0.5 mt body eurlaCe ama, It has bee” ,aWmme”dad u181 the 
daunorublcln hydrocnioride oosaga calculation should be based on wslghl(1 mglkg) lnrleaa 01 body aurfaca atea 

Reprsaantallvr Doss Schedulea and Comblnatlon for the Appmvmd lndlcatlon of R*mtrslon InductIon In 
Adult Acuta Lymphocytlc Leukrmla: 

In Comblnatlo”: Daunonrblcln hydrochloride 45 mglm~lday IV on days 1, 2, and 3 AN0 vlncrlsUne 2 mg IV on 
days 1, 8. And 15; pradnlrone 40 mglmllday PO on days 1 through 22, then tapered between days 22 IO 29; L- 
ssparaglnaaa 500 IUlkglday x 10 days IV on asys 22 through 32. 

The alerlM vlal contents provide 20 mg of daunombidn, vvllh 5 mg 01 deunorublcln per mL The desired dOSb lb 
wilhdrawn inI0 A synnga containing 10 mL to 15 mL Of 0 9% Sodium Chlwide In]eclion. USP and then Injacled lnlo 
the tubmg or sldearm In a rapidly ?@wfng IV infuslon of 5% Oaxvoae lnjaclion, USP or 0 9% Sodrum Chlortde 
Injectron, USE Deunorublcln hydrochloride should nol be admlnlstered mlxad wlth olher drugs or heparln 

Storage And Hmdllng: Store unopened vials In fsfrlgemtor, 2’ lo B’C (36’ to 48’F). Slore prepared tolution for 
InfusIon al room iempemlure, 15’ to 3O’C (59’ IO 96’F) for up to 24 houra. Conlalna no preservauva. Dllrcard 
unused portton. Protact Imm light. 

If daunorubldn hydroohlrwlde contaots the rkln or mumsaa. lhe area should be washed thorouahlv wtlh 8060 And 
waler. P,oCedU,& for proper hAndll”g and dlspoaat of AntIcAncer drugs thould be conslde,sd.?&ral QUld&i”es 
on this subjecl hew? been pubiished.~~? ThAre I8 “o gAn61al agreement &at All of the oroeaduras rawmmended In 
the guldell”eS a,8 “eCAsa&y M AppfO~ale. - - 

HOW SUPPLIED 
DaUnOrubiCi” Hydrochtorlde Injeclon, 5 mglml, ir Avallebfo a# a deep red etarile llquld In butyl-mbbar-rloppaled 
YiSlS 85 follows: 

NDC 66390~108~1P 20 mg. 4 mL per vial, alngte.uar vials; carton of 10. 

NDC 55390~108~01 50 mg, 10 mL per vlal. single-urr VlAl: lndlvlduAlly&xed. 
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